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[0 0 3 7] #|^ffitB^Jll^5 0-l-5 0-n 

3 e ^y F ©sijffiifi^ 8 3 4 (ommmff' 0 R y- F 
5 ixt^n. cooR^-Fs KDiatimmf' "l" 

i: ^ P MO S 5 2 ff:^ym^ic^ *} , 

40 " H " W;KD i:ttPMOS52 

Se-y FOSyaifi^S 3 47b^' "H" i^-^^Ji-OttiCs N 
MO S 5 3- 1— 5 3-3*^;i->mi. "L" L/'^;l/tD 
i:#lCNMOS 5 3-l~5 3-3*^':t7^Jc^tc^?>o 
[0 0 3 8] m^lfS. E L^? E L 1 1 t^Sl^T. US 
(±i:^|l]SS4 0-1 P^CDPMOS 4 2A'S:t>'m^> NMO 
S 4 3 A^^74^«8. ItffiffltlllISS 50-1 F^® PMOS 
5 2 A'!^7mis NMO S 5 3 - 1 t'^ty^m. NMO 
S53-2, 53-3 74^^0 1 ttiHttfi V s 
^S«)5it«?4 l^PMOS 4 2-^tB:^/-FN4 3-> 

50 -r-rJf^SEG l^EL^^EL 1 l^^a^COMl 



(7) 

11 

^tH±;y-KN5 3^NM0S 5 3^ l-*g%«fiGN 

D . 1 1 ^ 5 m^-emm^'^M.n. e l 1 1 tmftt 

§o ^1im:^)lll8&4 0 - 1 rttDPMO S 4 Zfi'^ty'i^ 
m. NMOS 4 35b^'^>^^S®i:^^ x-^SSEGl 

(DPMO S 4 2A'5:t>mi. NMO S 4 3 
ISffil±S:^[lISS 50-11*1<DPMOS52 tf':ty^m. N 
MO S 5 3- 1 ~5 3-3:^)^*7ml©^:^^ EL*? 
E L 1 1 tcmg;6^5fei;*V^<D'r\ ilcDE L^?E L 1 10 

lidliiSflrb^ct/^ 

CO 0 3 9] iiS*T^t*JV^T. fiilJ^«> ^Si^C OM 1 
Kmrn^ntcE L*?E L l l ~E L n l ©F^. 
^i[5b^^3 2fflOT«>^-&ti:t±. NMOS53-l~53 
-3(5DI^O:tyffilitC»/h:?^NMOS 5 3 - 1 <D?i^*'«^ 
ymii'3:i.c E L*? E LI 1 ~E L n 1 Ofi. .'SW' 
^^i^A^tix. T^;^.ff 6 4 {iOT©^^ t (i. 
:t y&tfi<D'P L;^^:&NMOS53-2«D^>A^':t ^ i^SI 
t^§„ E Lm^E LI 1 ~E L n 1 cDl^©;^flr«^^ 

5fiJW±(D«-&icti, tymio^m^iz'^^iiuo 20 

S 5 3-30*t*'5:t>'t/cSlt^§o 
[0 0 4 0] E L*?E LI 1 ~E L n 1 H::j3V^Tx ^ 

m^^-o xmm^iim^ 5o-icitii:^y-FN53'\ 

ffitt^sfjSLT^ ;a-y®in:cD^^§NMO S 5 3- 1 ~5 
3 - n cDl->-rn*^ 1 0*^~:rymit^oTJgKM*^^^t> 
S(DT\ a:^y- FN 5 3 CDai^«i±*15i?-StC«fc 

[00 4 1] J-;^±co J: 9 ii (om 1 ©HSU^SlTHi. 30 
i^O (a) ~ (c) (D^^r^^^iftb^. 
(a) ^4^C0MI~C0MnA^e.ai**n§F-^ 

;I^«)5i!ffitc-a-t?-&r. R AM3 6tc+Slft^nfc;*'>>'F 
fitttj;oTNMO S 5 3- 1 ~5 3 - 3;6^^#x.6ns 

Jb^*^t)6-fx tt}*y- FN 5 3<DttS±i«E*^S{£-S»J: 

ffiftti. f^Tta *-^tcssLTffijt-r§cii 

*^RrBli:^§o EL*?EL 1 l~ELnn® 

%7tS7b'5^*iS C0Ml~C0Mn«lctf?)O<(li:;gr 

[0 0 4 2] {h) Rku3Q\zi^m-^nrcf}^yYm. 

^©JPH^ S 3 4 cDJ^lrtB^] iljgNMOS5 3-l 

-53-3 J; 5 L;rc«DT\ mm^ 
[00 4 3] ( c ) 6 ^ci^^^fl5lJffl]A■«'i:^s^^-&^i^ 

RAM 3 eoe-y F^i:NMOS 5 3-1-5 3-3© 

[0 0 4 4] (^2 (omm^m) m 5 tj. ^mmw. 2 
mmr^ mi (Dmmi^m^^-irm 1 ttios^t^t 50 
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[0 0 4 5] c:£Ov F U ^xm^^^Sii. m 1 OKS 
tti±llHlSS5 0- 1 ~5 0-ntCf^^T. &mf3\^yh 

6 0 - 1 - 6 0 - n i:*TOe.Tt/^5o ^©ft&©«fiS 

[0 0 4 6] 3lf>y FOxn-^rs Stiv Stf-yFO:* 

Fffi^mi^-r^itwjfflifflR AM 3 6 icw^-^n. 

© R A M 3 6 7b^e.St*^tB^4afc 3 e F y^ffi 
;&xn-FLT. B^ll^tf 8 e-y FOfWM^S 5 S^^tB 
;'3-r§lHl^T-$.§<, R AM3 6 ^xn-^-5 5tCj;0> 

mm^mi)m^^nr\^^^o x=i-^^5 3©mtiiit 

a. M^tt* 1 2 8 {S(Dlt@tH*lHlSS 60-l~60-n 

[0 0 4 7] #l^®ai:^][11^6 0-1-6 O-nS. -r 

rj-^~ 5 5 CI 8 >y F mmE^ S 5 5 ^ A^lf ^ 8 A 
;/30Ry-F6 1^#U <lOtil±l4ffi?A^X^yf-*l§ 
(^atf. PMOS) 6 2(Dy-FtcMic*nTV^§o 

PMo s 6 2 ti. v~xtf^m.^mmnmmiiLv c (w^ 
tf. 20V) izmm-^n. ^hdfi^^^^^^'w^z-fn 

6 3tg^M*nTV^§o ttl:'j/-FN6 3i:g^±tk«ffiG 

NDi:oraica. mimmm^m m?ns. mumm 

^nfc|Sl-CD^ygKO8<@<DNM0S 6 3- 1-6 3 
-8) A^g^il^nTV-'^o #NMOS 6 3-1-6 3- 
8 a. x3-^*5 53?)>5tB*^n§8 If -y F©W®€^ 

S 5 5ti;t3'y"-FSiJfflI*ti§<t'5t:&oTi/^^o «ll 
StbtidlSSe 0-1 cDai::^/-FN6 3ti. r^B^B^^^^;!' 

1 ©^*ffic OM 1 - c 0Mn{c^n-?-*ngM$nTi/^ 

So 

[0 0 4 8] i^t. mscomff^Mmt^o ss^-r-^ 

DA&tf^D>y^'fi^CK}!)^#x.e.n§i:^ ^ 1 ©HSI 
^a<y^lS^CKtc<toT*5^x-^D 

AA^^y7Fbi>'7;:Jf 3 HcB^DjAftl. /^^Wl/^&S^ 
x-^JftcSm^tlTS^-r-^fflR AM3 5tC*&tt^n 
So d©^. S^x-i5JDAi:^D>yi'fS^CK(i. A 

N D y- F 3 2 vmmmif^ tp>n. ^ (Dmimi^ ^ o 
Tjfifl-^^ij (a^^^ " 1 " ) Anif -y hom^w^m 

mtf±fi3 tr-y FA^ItffiMMfflR AM3 6 t^ffl^n 

[0 0 4 9] a^^HfTfS^a. 7Fl-X-r3-^''3 
4>f)>6tiJ*I^nfc7FbXA3 4tj;!3. ^^^f-^m 
RAMS 5tC*S^$nfeS5^'r'-^D3 5:6^M*tti* 

^<Da5"^■r-^?D 3 5\zx^r^mmtiitim^4 o 

-l~4 0-nrt©PMOS4 2RtfNM0S 4 3>b^:t 

y/tymmtn^o rFu-xrn-^fs 4(D 

TFl^XA 3 4tCj;ti> HS^ffi R A M 3 6 

HTcsMy hcD:^t7yhimmy^imn^. 

[0 0 5 0] c:t0 3lf>y F©/f7'i7>'Ffia> SkTyFO 
xn-3f 5 5-ex3-H^n. 8 )£>y FcDMtBM^S 5 
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5if^mtl-^n?>o Slf^y h(D$JfflI«€S 5 5{J. OR^ 

- h 6 1 T'iiafnA^ t^n. c (omtim^K^-:) r p m 
o s 6 zi)'^ty/:^yM'&-^tx^. mmic. 8 e>y 

$lJfflIfi-^S 5 5(Cd;D. NMO S 6 3- 1 ~6 3-8CD 

h^fiScT-S^fcfe. E L*?E L 1 1~E L n nCDiiSff 
«5^tS[/b^'3 2 (=2' ) fflOTCitta. NMOS6 3 
-1—6 3-8tOF^©H@<DNMOS©*-A^:t>'U JiS 
*T«^^;6^6 4 (=2* ) fflt^TOfc^tis 2<i<DNM 

0 S^^^^^-^mif^l^So 10 
[0 0 5 1] EL*?EL 1 1~E L n ntD*fl"^S^S5[ 

tjy- FN 6 3 ic?tniity h-^;i/«ttffi;6Vh^v^© 

iintCjtrffSbTNMOS 6 3-1-6 3-8rt£D;t 
^; ^ § N M 0 S ^Dm*^^^>* < ^ o TM^iJ^fi^S 

N 6 3 imn^ts h -^jmmuffiz^ < % •? s c ntc 

>[>fjSLTNMOS 6 3-1-6 3-8lH(Oty^mtrj: 
5NM0 S OitJb':^< ^oTM^J-a-^fifitAVh^ < ^ 
5o <fcoT. #^SIIC OM 1-COMn tCg^^nfc 20 
EL*? ELI l~ELn nc7);;^«'S^^O^{bti:A^*^ 

[0 0 5 2] t(±cDJ;9^C. ***}^«|t?«. ^© 

(i) . (11) (DX^r^^i^tf^^^o 

(i) ^^S^iCOM l-COMn/{)^P,fcli:^/^t^?. 

^?;b«}tftt^-ii-T. R A M 3 6 i)-^ ^m^ins nfcm^^ 

OS63-1-63-8 F0Jffll$nT:t^'/':^-7 

KlftU ilONMO S 6 3- 1 ~6 3-8©:tyffitrL<D 30 

Eg 6 0 - 1 - 6 0 - n ©ai:*]/- F N 6 3 ©ai:^ttE* 

S(£-Sli:-r§Ci;A^T-^. ^mcioTE L*?E L 

1 l~ELnn(D|il)t*^-^li:S^LTlSifr?.ili: 
^b^'Rrtli^r^o ±oT. ELJg?EL 1 l~ELnn(D 
¥^^M1f^B COMl-COMn mKl£^-0 <.<lt^ 

[0053] (11)^5. im^^j:mmt'^!ii'^^J:m^li.. 
RAM3 6<Dt?«yHSs x3-^5 5 tDf'n- FISs S 
t^NMO S 6 3 - 1 -6 3 - 8 tTDS^tiiPTntf > <k t) 40 

[00 5 4] (^3 (D^SSJf^^) 0 6 a, *f|H^cDm 3 

£Diisfi}K^cDiBiiiiiiK%*-r?>v F v^xmm^mm(D 
mi^mis^'o. m i commifm^^stm i *(DM*i:±fc 

Xiua^SHti. H 1 OUffittiAlHlgS 5 0-1-50- 

A-^ 6 6. RlSM^mmW]\^^'eh^ 1 2 SiSCDitffi 
ai:^[HlE§7 0-1-7 O-nATOSnTl^^o ^©ffi 
©Mfiga. 01 i:llttT'*§o 50 
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[00 5 5] 3XtlOR^-V6 5lt. H^MffllfflRA 

M 3 6 M*tH ^ n:rc±{ii 3 e -y F <D :^ ^ y h ffi^X 

6 a. ^ wjffiiffl R A M 3 6 o mmuci^m.-^ 

RAMS 6A^60gaittl:^nfc±fi[3ey FO^'i'yFfit 
6 etc^^fi-lill^-efe^o R AM3 e&tfD/Any 
[0 0 5 6] 0R^^-F6 5StfD/'A=iW^-:Jf6 6 

(Dtatimicit. 1 2 8ffloPiffimti[ii£S7o-i-7o 

- n tt. 0 R-y- F 6 5 (DlHtlimKX t) FfJffl* 
n5X^-y^¥® «^J^tt\ PMOS) 7 1 D/A 

n 6 6 (omtjmmims 6 e tcj; d h» 

[0 0 5 7] PMOS 7 lOy— ORy-h65 
0|il:^i^?lcSM^nTV^;Se NMOS7 2<D^-h 
D/Any^^-^e 6CDttJ;tlS?}i:g^gr^tiTi/^ 
§c PMOS 7 lOFWyRtfNMOS 7 2(^)FW 

ya. tB±/7-FN7 2icigit^nTv^?.o #ltSf±J* 

|1IE§7 0-1-7 0-n(Dffi;dy-FN7 2{i. 

OM 1 ~C OMn IC^n^^tlgit^ftlTV^So 
[0 0 5 8] i^t. 06Oil{^:&l5J0H-r§o S^-r-^ 
DARtf^D>y^'€^CKA'5#^e>^§i:. H 1 OHfil 
JK^^II t iRlttt . P >y C K tclSlffl LTSS^•r- 
^^DA3b^->7F^'^^7.^3 1 C<D5/7F 
l^i/X^ 3 1 1 2 8 e>y F«DA^ Wl^x-^^i:^^* 
n> g^-r-^ffflRAM3 5tC^^»^tl§o il®^^ S 
^x-^DAi:^'P>y^'ffi^CK*^ AND^r"-F32 

^-^^ " 1" ) *^'7 e-y hcoa^mfflAt7y^ 3 3T-A 

fflRAMs eK^wan^o 

[0 0 5 9] m^s^mj-t^mi. ZFUX-rn-^'S 
4*^?.tt}±)^nfc7FU'XA3 4tC<fei9. a^fflRAM 
3 5 t*&*fi^nfc 1 2 8 e>y h©«^x-:5fD 3 5*^g! 
*^i±l?n. #^11tti:t)[HlSS4 0- 1-4 0-nrt<DPM 
0 S 4 2Rt>*NM0 S 4 3 A^'*y/:t7$iJfflI?n^o ^ 
7F^Xrn-^3 407Fl'XA3 4t<tt). 

^ffifflffliffl R A M 3 6 ic^m-^nrc±& S^-yVO^-^^ 

yhmtim^m^n^. 

[0 0 6 0] ^(Dm^tii-^nrc±iiL3\f:yh(Di]^yh 

Bit. 0R^~h 6 sr^mmmff^ti^n. nmtim^ 

K J; D > ^mMm^mm 7 0 - 1 - 7 0 - n P^© P M O 

s 7 1 (D^'~ht)^:ty/:tymm-^n^. n^tc, ra 

MS 6:^^&^*(±l^?n/c±ffi3 If >y F©*'?^ Fffii«. 
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s 6 et^^^ti. cmmm^s 6 6tci?). 

mtjm^S 0-1|^<DNMOS7 2.<D^-h-ff^ty/:t 

[0 0 6 1] R AM3 6:6^?.fit*ai?nfc;^j'>>hffl{i 
Si^yhr'^^fcH). EL^^ELl l—ELnn©^ 

xrm^M-ff^ 3 2 m&rF(o t^n. n m o s ? 2 (d^- b 
Kminin^^umm^ see o«jEA^ 1 . 5 V, 

^m*^6 4m&,'r<Dttizii^ pmm^s e eoiuEA^ 

2. OVtC:^§o 

[0 0 6 2] jS^j:Ta^i[;6^^^i''>*v^^^tt±. 10 
01^7 0-1-7 0-n(Dlii1jy-¥N7 2Km.ri^tS 

v-^)immmm^-^ < . ii ntm brsijii^-^ s e 

6O«E;^Mg<^-:3TNM0S 7 2 ;6'«y- h$fJiI*n5 
©T\ CCDNMOS 7 2(D4->g;fiT;*^':;^#<*§o J^fl" 
as^S(7b^^< i:. tH:*]/- FN 7 2 iz^n^^ts h~ 

^^m^mff^iz^ < =s: D . ntm LT$ijfflffi^ s e 

6CD«JE3b^i^<=S:oTNMOS 7 2*^'^-hM*n^ 
OT\ c:c?)NMOS 7 2CD:t>'a5i*'5'h$<*§o Cltl 
tit). #^lEigC0Ml~C0Mn(7);^T«^iCO^ 
itlCti-'f}^t>^-rs =&l^ffi!iltllHl!SS7 0-l~7 0-n(D 20 

[0 0 6 3] iiL±(0^viC^ 
(I) ~ (III) 

(I) ^^^mCOUl-COMnti'^liitl-^ri^h — 

^jimmmc-^'^r. ram 3 eti'^m^^-m^rciit^ 
yhmicm-^'^. D/An>/^-:?6 6*/rLT. #1^ 

mmtimS^l 0-1—7 O-nrtCiNMO S 7 2CD'y''- 
b«±:6^fiJW^rL. CICDNMO S 7 2 0;tySK*^Et> 
§©T% ai:^/-HN7 2<Dtli:'j«ffi%-SlcS|]^§;i 

ilA^T^^o cniCj;D. E L*?E L 1 1 ~E L n n 30 

J;oT. E LIS?E L 1 1 ~E L n n©^)ta*^*4S 

C OM 1 ~C0MnStc«?.-O< d i:^|5§±-p^§c 
[0 0 6 4] (II) lOcDNMO S 7 2-e;i->3gia^^ 

[0 0 6 5] (III) iS[^^«»A^£NS:^if^ti. R A 
M3 6(Dtr<y MS[i:. D/A:nyA~^6 6(Dj^mm^ 

e: J; 0 > J; t) i(S%S'Jffli%W¥l^:*;iT^ 

So 40 

[0 0 6 6] (^ijfflff^B) *^Ha(i. ±tmmmmKm. 

J^^fiJfflJK^i:LTtt. :k<D (-f) ~ (^^) <D 

[0 0 6 7] (-r) 1 CDE L*?iCtiffi*© 

J; V c o E L m^m^^ < ^ « s ±ie*ifi 

[00 6 8] (n) ^Stli:'3lllg§4 0- 1 ~4 0-n. 
S.tJfmffiai;'3llISS5 0- 1-5 0-n, 60-1-60 
-n, 7 0-l~7 0-ntt. ffiOMOS 50 
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[0 0 6 9] (/N) HiSIJ^SlT-ti. #«E L*^-eo K 

[0 0 7 0] 

2 <D^B^ t in^f. ;!j y h 

[0 0 7 1] w,3(D^\zMi. m:mi-(omm^ 

tci[-ymnB<OUO S V'yyiyT.^o^y^iS^i^y^Wi^^^ 

[0 0 7 2] ^4©^gOti:<J;ti(f. ^*T«Sffli[©At7 

yvmzn^t^hfc'm.ouos Vyy-J^^^-b^ty^m 

[0 0 7 3] mscommc^tiiis mm^m^^^^^v^ 

[0 0 7 4] mecDmni^^ms. M^m^m^o^ij^y 
yhimcMi&Lruos vyy-JT.i'ffyicymMmu 

[0 0 7 5] l|7CiM03lCin{fs ^^UilD/Any 

[0 0 7 6] msmsm^omm^i^riii.. x^-y^^? 
is^Mo s V5'y^y7,^xm^\^rc<DX\ ^(duo s f 

[0 0 7 7] Bl OO^B^JCctntf. l§)t*?tbTE 

m^(ommt.mmx^^o 



17 

m 1 ] ^nm(D^ i (omtmm^mt'^ h v^xmm 

[03] 02(D€^^^^^^-rilf^0T-S§o 

[04] mi<Dimvm^^-tmm^¥^mr^h^o 
m 5 ] *fSHj©B 2 ®iifi!ij^^;&^-rv h u ^ xss 

[06] ^fgB^omsollSgjgS^g^'rvh'j^xMS 

[If^oKiHJ] 
1 

3 1 J/-7 M^v^'X:?? 
3 3 Wf^Wimti'^y^ 



(10) #r»S2 0 0 3-2 0 2 8 3 5 

18 

I *34 TFPX'rn-^f 

3 5 ^^x-^fflRAM 

3 6 mmmm'RkM 
4o-i~4o-n ^m^-nm^ 
4 1 ■^mmm=i' 

4 2, 5 2, 6 2, 7 1 PMO S 

4 3, 53-1-5 3-3, 6 3-1-6 3-8. 7 2 
NMOS 

5 0- 1 — 5 0-n, 6 0-1— 6 0-n. 70-1 — 

10 7 0-n mm&-hm^ 

5 1, 6 1, 6 5 ORV-V 

5 5 rn-^ 

6 6 Ti/ kuyf%~^ 
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